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Abstract
Background The use of parent-focused internet-based programs for the prevention and treatment of
childhood obesity has shown promise but there is an acknowledged gap in parent-focused interventions
which target the early childhood stage. Methods The aim of this study is to determine the efficacy of
Time2bHealthy - an online healthy lifestyle program for parents of preschool-aged children. The program will
be evaluated using a two-arm, parallel, randomised controlled design. The 11-week program is underpinned
by Social Cognitive Theory and consists of interactive modules on healthy eating, physical activity, screen-
time and sleep. The intervention also involves elements of social media, where participants share discuss ideas
and experiences and they can interact and obtain information with experts. Time2bHealthy is being compared
to a comparison condition. Outcomes include change in BMI (primary outcome), dietary intake, physical
activity, sleep, child feeding, parental role-modelling and parent self-efficacy. Process evaluation data, such as
adherence and engagement with the online forums, will also be collected. Discussion Time2bHealthy is the
first randomised controlled trial to our knowledge to assess the efficacy of an online parent-focussed healthy
lifestyle program for preschool-aged children in changing body mass index. Early childhood is a crucial time
for establishing healthy lifestyle behaviours and parents play an important role. This study therefore fills an
important gap in the literature. If found to be efficacious, Time2bHealthy has potential for broad-reach access
and translation into primary health care services. Trial Registration The study is registered with the Australian
and New Zealand Clinical Trials Registry (12616000119493).
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Time2bHealthy - an online childhood obesity prevention program for preschool-aged 
children: a randomised controlled trial protocol 
Abstract 
Background 
The use of parent-focused internet-based programs for the prevention and treatment of 
childhood obesity has shown promise but there is an acknowledged gap in parent-focused 
interventions which target the early childhood stage.   
Methods 
The aim of this study is to determine the efficacy of Time2bHealthy - an online healthy 
lifestyle program for parents of preschool-aged children.  The program will be evaluated 
using a two-arm, parallel, randomised controlled design.  The 11-week program is 
underpinned by Social Cognitive Theory and consists of interactive modules on healthy 
eating, physical activity, screen-time and sleep.  The intervention also involves elements of 
social media, where participants share discuss ideas and experiences and they can interact and 
obtain information with experts. Time2bHealthy is being compared to a comparison 
condition.  Outcomes include change in BMI (primary outcome), dietary intake, physical 
activity, sleep, child feeding, parental role-modelling and parent self-efficacy.  Process 
evaluation data, such as adherence and engagement with the online forums, will also be 
collected. 
Discussion 
Time2bHealthy is the first randomised controlled trial to our knowledge to assess the efficacy 
of an online parent-focussed healthy lifestyle program for preschool-aged children in 
changing body mass index. Early childhood is a crucial time for establishing healthy lifestyle 
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behaviours and parents play an important role.  This study therefore fills an important gap in 
the literature. If found to be efficacious, Time2bHealthy has potential for broad-reach access 
and translation into primary health care services. 
Trial Registration 
The study is registered with the Australian and New Zealand Clinical Trials Registry 
(12616000119493).   
Keywords 







Overweight and obesity in early childhood is associated with a range of short- and long-term 
health consequences.  Furthermore, overweight children have at least twice the risk of 
remaining overweight into their adult life compared to children in the healthy weight range 
[1]. Effective weight management interventions can reduce the likelihood of childhood 
overweight and obesity continuing into adulthood. Increasing physical activity and improving 
eating behaviours are recognised cornerstone weight management strategies [1,2]. There is 
also increasing evidence regarding the importance of limiting screen-time [3], reducing 
sedentary activities [4,5,6] and maintaining healthy sleeping patterns [7,8,9].   
Parental influence and role-modelling play a key part in the development of such behaviours 
[10,11,12]. Therefore, the role of parents in overweight and obesity prevention and 
intervention programs is critical. Previous reviews have highlighted the success of 
interventions which involve parents compared to those that do not [13,14,15]. This is 
particularly true for programs that target young children.  Despite the importance of parental 
involvement in overweight and obesity prevention and treatment programs, there are 
recognised barriers such as scheduling of appointments/ sessions [15], stigma, parental denial 
[16], childcare for other siblings [17], travel [18] and cost [15] that prevent parental 
involvement and potentially success of the programs. 
The use of the online medium for overweight and obesity prevention and treatment programs 
offers advantages compared to face-to-face programs in convenience and accessibility. There 
have been an increasing number of online healthy lifestyle interventions for children in recent 
years. Systematic reviews have demonstrated that such interventions are efficacious in 
improving obesity-related behaviours and are cost effective, however the majority of studies 
have been conducted in the primary- or high-school age groups and most have not involved 
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parents as an agent of change [19,20,21].  A recent meta-analysis of parent-focussed eHealth 
obesity interventions found that while there was no significant effect found in BMI/BMI z-
score change, half of the studies demonstrated significant improvements obesity-related 
behaviours such as diet or physical activity compared to a control group.  In this review there 
was an absence of studies which included children under the age of five years, an age group 
where parental influence is probably more profound than older childhood and adolescence 
[12]. It was therefore recommended that larger, high quality studies are conducted which 
transform successful components from face-to-face interventions into an eHealth format, 
particularly those which target younger age groups and focus on parents as agents of change 
[19]. The aim of this paper is to describe the protocol for the Time2bHealthy Study. The 
purpose of the study is to determine the efficacy of the parent-focused Time2bHealthy online 
program in facilitating behaviour change among preschool-aged children who are 
overweight, or at risk of becoming overweight. The primary hypothesis is that children in the 
intervention group will demonstrate significantly greater reductions in BMI/BMI z-score 
compared to the comparison group by the 6-month follow-up. Secondary outcomes including 
child dietary intake, physical activity, screen-time, sleep and parent self-efficacy will also be 
assessed.   
Methods 
Study Design 
The Time2bHealthy study is a two-arm randomised controlled trial involving parent-child 
dyads (Figure 1).  Time2bHealthy is based on formative research with parents of preschool-
aged children. This research analysed the content of 300 publicly available websites 
containing healthy lifestyle information for children of preschool age and found that the 
websites lacked strategies on how to practically apply the information and set goals to assist 
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in changing behaviours. Focus group results from this research similarly indicated that 
parents would find information of how to implement changes helpful.  Parents also advised 
that an online program would need to be easy to use and be flexible and highly credible.  
Personalised feedback from a health professional was also important to parents [22].   
 
Based on the results of this research, a 10-week, five-module online program – 
Time2bHealthy - was developed which covered the areas of healthy meals, healthy snacks 
and drinks, physical activity and screen-time.  The program was piloted with 47 dyads and 
was found to be acceptable, potentially efficacious and had a high level of retention [23] and 
a randomised controlled trial is now required to fully test the efficacy of the intervention.  
Due to more recent research into the effects of sleep on overweight and obesity in children, 
an additional module on sleep was added to the program for the current trial.  Content of the 
modules was also updated according to the latest evidence-based recommendations 
[24,25,26] and the behaviour change and goal-setting aspects of the program were 
strengthened. 
 
The study will be reported according to the Consolidated Standards of Reporting Trials 
(CONSORT) statement [27].  The study has been approved by the University of Wollongong 
Human Research Ethics Committee (HE15/354) and is registered with the Australian and 
New Zealand Clinical Trials Registry (12616000119493).   
 
Participant Recruitment and Eligibility Criteria 
Participants are being recruited from the Illawarra, Southern and South-Western Sydney, 
Southern Highlands and Shoalhaven areas of New South Wales and Melbourne, Victoria. To 
assist with recruitment, organisations and individuals such as early childhood education 
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centres, schools, playgroups, general practices, early childhood nurses, preschool swimming 
and sporting activities are being contacted and asked to distribute flyers and/or display 
posters.  Articles have been placed in university and local health district newsletters, a 
Facebook page was created to communicate information about the study throughout the 
recruitment areas and a media release was sent to media agencies.   
Potential participants are provided with a participant information sheet and screened for 
eligibility via phone or email.  Participants are eligible if they live in one of the geographical 
areas described, the child is 2-5 years of age and not yet attending school at the time of 
recruitment and the child is at or above the WHO 50th percentile for body mass index for their 
age and sex.  Parents are also required to have a Facebook account or be willing to create one 
for the duration of the study.   
Child participants are excluded if they are taking medications or have a medical condition 
that can affect weight. As such, children are excluded if they are taking any of the following 
medications: Ritalin or other therapy for attention deficit hyperactivity disorder, long-term 
steroids, anti-psychotic medication.  Furthermore, children are excluded if they have any of 
the following conditions or disabilities; Prader-Willi Syndrome, Bardet-Biedl Syndrome, 
Diabetes, Phenylketonuria or other metabolic disorders, Cystic Fibrosis, significant physical 
or developmental disability (that restricts age-appropriate play) or other conditions associated 
with overweight/obesity.  Children with conditions such as Coeliac Disease or food allergies 
are able to participate, but parents are informed that some of the healthy eating content of the 
program will not be entirely appropriate and they will need make their own modifications to 
some of the information provided to suit their child’s specific dietary requirements.  
 
Eligible participants provide informed consent after reading the participant information sheet 
by completing a written consent form.  Eligibility is confirmed at the baseline data collection 
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visit when child height and weight are measured and body mass index is calculated to 
determine if the child is at or above the WHO 50th percentile for age and sex.  Recruitment 
commenced in January 2016, with participants being recruited into six cohorts on a rolling 
basis.  It is anticipated that recruitment will be completed by June 2017. 
Power and Sample Size 
We expect an effect size of approximately 0.4 for this trial (based on the results of the pilot 
study).  To detect a statistically significant difference between groups (alpha=0.05 and 
power=0.8), 136 participants are required (68 per group) and considering an estimated 
attrition rate of 15%, 160 participants are planned to be recruited (80 per group). 
Randomisation 
Once participants are recruited and baseline measures are collected for each cohort, 
participants are randomised into the intervention or comparison group.  Randomisation is 
conducted by a data manager using a concealed computerised random number generator.  The 
data manager is not involved in the recruitment or delivery of the intervention.  Results of the 
randomisation are then communicated to the researcher responsible for implementing the 
intervention.  Height, weight, physical activity, dietary intake, sleep, screen-time, parental 
modelling and self-efficacy are assessed at baseline, post-intervention and 6-month follow-
up.  Baseline data collection is completed prior to randomisation, so data collectors are 
blinded to group allocation. At post-intervention and 6-month follow-up data collection time-
points accelerometers are fitted and questions on dietary intake, sleep, screen-time, role-
modelling and parent self-efficacy are entered directly into an iPad by the participants. Height 
and weight measurements at the follow-up time-points are taken by data collectors who are 




The intervention is guided by Bandura’s Social Cognitive Theory, which proposes that there 
are three influences on behaviour: personal, behavioural and environmental (which is also 
known as reciprocal determinism) [28].  The interaction of the personal, environmental and 
behavioural influences within the Time2bHealthy intervention are illustrated in Figure 2. 
• Personal influence refers to an individual’s self-efficacy (or their personal belief in 
their ability) to carry out a behaviour.  This will be based on their personality, 
knowledge, beliefs, self-perceptions and expectations.   Knowledge and beliefs of the 
importance of healthy eating, physical activity, sleep and limiting screen-time for 
preschool-aged children are addressed through the program content of the modules. 
• Environmental influence refers to supportive environments which assist an individual 
to carry out a behaviour.   An individual will be influenced by physical and societal 
influences in the environment.  Videos demonstrating effective use of skills and 
behaviours by others will provide participants with vicarious learning.  
Communication, feedback and reinforcement from other participants via the Facebook 
group and from research staff via individualised communication also assists in 
supporting participants in practising the skills and behaviours.   
• Behavioural influence refers to the response by the individual once they have 
practised carrying out a behaviour.  This experience will determine how often and 
how well they will carry out a behaviour.  After setting SMART goals specific, 
measureable, achievable, realistic and time-framed) [29] and action plans, participants 
will practice the skills and behaviours.  Positive reinforcement will be gained through 
the monitoring of progress with their goals and action plans and the personal benefits 
experienced.   
The intervention addresses the four key processes of Social Cognitive Theory for learning 
and adapting new behaviours: attention, retention, production and motivation [28].  Attention 
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is addressed by ensuring that the website is easy to use and contains interactive evidence-
based components (videos, activities and goal-setting), so participants are engaged.  
Retention is supported through an optimal length for the program, interaction with other 
participants through the closed Facebook group and quizzes to support parents in 
remembering the key content from each module.  Production is addressed through goal-
setting, action planning, addressing barriers and behaviour rehearsal.  Motivation is addressed 
through creating cognitive dissonance by parents documenting current behaviours (e.g. in the 
activity planner) and asking parents to identify the positive outcomes and expectations as a 
result of performing the planned actions.  Throughout the goal-setting process, parents are 
asked their motivation to make a change and SMART goals [29] are set, where parents are 
asked to aim challenging, yet realistic goals. 
Intervention Development 
A backwards intervention mapping process was utilised in designing the study to align the 
Time2bHealthy intervention activities to the theory and target behaviours (developed by 
Robinson [30,31]).  This process involved determining the overall goal first and then working 
backwards to identify the major and sub-categories, the target behaviours needed to achieve 
these and strategies based around the elements of Social Cognitive Theory that can be applied 
to support the theory.  Figure 3 illustrates this process for the physical activity component of 
the intervention.   
Table 1 outlines the components of each of the modules of the Time2bHealthy online 
program.  The content is based on evidence-based guidelines and recommendations for 




Time2bHealthy consists of 6 modules on topics including nutrition (n=2), physical activity, 
screen-time and sleep and is delivered over a period of 11 weeks.  Each module takes 
approximately 30 minutes to complete and modules are completed over a two-week period. 
The modules involve participants reading text on each topic, watching videos, completing 
activities and setting goals.  Goal-setting and subsequent revision of goals has been 
demonstrated to be important in the success of lifestyle behaviour change interventions 
[23,32,33]. Feedback is provided by a dietitian via the website regarding the goals set, with 
advice provided to enhance the goals in line with the SMART goal framework [29]. 
Additionally, participants receive regular emails to remind them to log on to the website, 
aimed to assist with participant retention.  A closed (secret) Facebook group is accessible, 
where participants have the opportunity to communicate with other members of the cohort as 
well as the dietitian. The Facebook groups are monitored daily and moderated by the dietitian 
to ensure that the information discussed is consistent with evidence-based guidelines.  
Participants are asked to provide regular input to these groups by sharing healthy 
recipes/photos of meals, healthy snacks, suitable physical activities and personal ideas and 
experiences in regard to reducing screen-time and improving sleep. Incentives (either 
shopping gift cards or vouchers to a children’s museum) are provided in return for the time 
taken for participants to contribute this input.   
At the end of the online program at 11-weeks, participants continue to receive fortnightly 
contact via email.  These emails contain infographics which provide a summary of the 
content from the online program and direct participants to visit the online program to review 




Participants assigned to the comparison group receive fortnightly emails directing them to 
various topics on the evidence-based, Australian government-funded parenting website: 
Raising Children Network.  The topics provided are of a similar nature to the intervention 
group (nutrition, physical activity, screen-time and sleep) and other general health topics 
relevant to the preschool life stage.  The comparison group do not have access to any 
interactive components such as practical activities, goal setting, and individualised feedback.  
Additionally, the comparison group are also offered access to the Time2bHealthy program at 
the completion of the follow-up data collection; however, due to time constraints participants 
will not have access to the Facebook group or receive the regular email contact when they 
have access to the Time2bHealthy program. 
Outcome Measures 
All measures are collected via face-to-face appointments at the University of Wollongong 
Early Start building, the participant’s home or a community setting, where both parent and 
child attend. All questionnaires are completed by parents using an iPad.  Appointments are 
approximately 30-45 minutes in duration.  The outcome measures collected are described in 
table 2. 
Primary outcome measure 
Body Mass Index is calculated with height and weight measurements.  Height and weight are 
measured using a standardised method [2].  Height is measured to the nearest 0.1mm using a 
stadiometer.  Weight is measured to the nearest 0.1kg using a SECA scale. Height and weight 
are measured twice and recorded.  An average of the two measurements are then used for 
BMI calculations.  In instances where height measurements differ more than 0.5cm and 
weight measurements differ more than 0.5kg, a third measurement is taken.   




Actigraph GT3X+ accelerometer (ActiGraph Corporation, Pensacola, FL) are used to 
measure the intensity and amount of physical activity that is occurring over time. The 
Actigraph GT3X+ accelerometer is a small, light-weight device which records tri-axial 
movement (up and down, side to side and forward and backward).  Accelerometers have been 
extensively used in physical activity studies in children and they have been validated for use 
in the preschool age-group [34].   
 
Accelerometers collect very high-frequency raw data (30 Hz) on activity counts, which are 
stored as epochs in the device and then downloaded for analysis.  Cut-points to differentiate 
physical activity intensity that are appropriate for the preschool age-group will be utilised in 
the analysis [35,36].   
 
All child participants wear an Actigraph accelerometer around the waist on an elasticised belt 
continuously for a period of seven days (for 24 hours per day), removing them only for a 
bath/shower or water activities.  The accelerometers are fitted to participants at the time of 
the face-to-face appointments and they are collected from the participant’s home or 
participants return them in a reply paid envelope. Parents are provided with instructions on 
how to remove and re-fit the device.   
Sleep 
Accelerometers will be used to assess sleep habits in conjunction with a questionnaire [37]. A 
number of recent studies have utilised accelerometers in children for a 24-hour period to 




The questionnaire used consists of eight questions and has been modified from a tool which 
has been previously validated in the preschool age group (Children’s Sleep Habits 
Questionnaire [37]) and includes questions about typical bedtime and wake up time, typical 
time and duration of daytime nap and other sleep habits.  The information from this 
questionnaire will be utilised in conjunction with accelerometer data to determine sleep 
duration, a method that has been used in other studies [42,43].  
Dietary Intake 
Two methods are used to assess dietary intake.  Parents firstly complete four multi-
component questions which have been modified from a parent-reported questionnaire which 
has been validated in the preschool age group (The Eating and Physical Activity 
Questionnaire (EPAQ)) [44]. The second method is a 24-hour recall of the previous day’s 
dietary intake.  Parents enter this information into the ‘Easy Diet Diary’ app (Xyris Software 
(Australia) Pty Ltd) on an iPad.   
Child Feeding 
The questionnaire consists of 12 questions from the validated Child Feeding Questionnaire 
[45] and asks parents about their attitudes, beliefs and practices regarding child feeding.   
Screen-time 
This questionnaire asks parents to estimate the usual amount of screen-time for their child on 
a typical weekday and weekend day to determine average screen-time per week.  Questions 
are also included about the availability of screens and rules about screen entertainment. The 




Parents are asked about parental modelling of the behaviours addressed in the intervention 
(nutrition, physical activity, screen-time and sleep).  As there is not an appropriate validated 
tool in the existing literature, these four questions have been developed after reviewing other 
parent-modelling questionnaires such as the Parental Modelling of Eating Behaviours Scale 
[48] and the Home Environment Survey [49].   
Parent self-efficacy 
Parents are asked about their self-efficacy relating to their child’s nutrition, physical activity, 
screen-time and sleep.  This questionnaire consists of 13 questions and has been modified 
from a previously validated questionnaire [50].   
Demographic Characteristics 
Demographic information is collected from the parents via an iPad.  Variables include 
participant child age, child sex, child DOB, parent age, parent sex, parent height and weight, 
Aboriginal or Torres Strait Islander status, language spoken at home, postcode, where they 
found out about the study, child care/preschool attendance, number of children in household, 
number of adults in household, marital status, highest level of education, family income, 
relationship to child, birth weight, premature birth and duration of breastfeeding.  This 
information is collected at the baseline time-point only. 
Process Evaluation 
Process evaluation is being conducted via a questionnaire which participants are asked to 
complete at the end of the online program.  Participants are asked to complete a series of 
questions with responses on a Likert scale.  Specifically, participants are asked about 
program content, if the content was interesting, easy to understand, relevant and appropriate.  
They are asked about the length of the program and duration of the modules, the goal-setting 
component and feedback received from the dietitian.  Participants are asked if they completed 
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the modules in one sitting or at different times and how much time they spent to complete 
each module.  They are asked about the online delivery of the program and if they would 
have preferred a different format.  They are also asked about the Facebook component of the 
program. 
Statistical Analysis 
The outcomes will be assessed by comparing the differences in change over time between the 
intervention and comparison groups. Linear mixed or generalised linear mixed models will be 
used to analyse the data to determine differences between groups over time (baseline, 12 
weeks and 6 months) with adjustment for potential covariates (see below).   
Intention-to-treat principles will be used, with all participants analysed in the group which 
they are randomised.  Covariates will include age, and accelerometer wear time.   
Two types of exploratory analyses will be conducted to examine the theoretical assumptions 
of the intervention. First, hypothesised mediators of change in BMI (child physical activity, 
screen- time, eating behaviours, sleep, self-efficacy, parental role-modelling) will be 
examined using the PROCESS SPSS Macro version 2.16. Potential moderators of the 
intervention effects (e.g., child age and sex) will also be explored using the PROCESS SPSS 
Macro version 2.16 [51].   
Relationships between demographic data and outcome variables will also be considered.   
 
Discussion 
This paper describes the Time2bHealthy study - the first randomised controlled trial to our 
knowledge to assess the efficacy of an online parent-focussed healthy lifestyle program for 
preschool-aged children in changing body mass index.   This study therefore fills a gap in the 
literature and addresses many limitations in similar studies conducted in older age groups, 
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such as risk of bias, small sample size, lack of follow-up and parents not being the agents of 
change in most studies [19].  
The study has a number of strengths, including a planned sample size that has been calculated 
to ensure adequate statistical power. Objective and valid data collection methods are being 
used for outcome measures.  A 6-month follow-up will determine if the changes made during 
the intervention can be maintained.  The mode of delivery that is being used for the study has 
demonstrated the potential to be effective.  Multiple obesity-related behaviours including 
healthy eating, physical activity, screen-time and sleep are targeted in the intervention.  
Finally, the intervention has been designed in line with Social Cognitive Theory using an 
established backwards intervention mapping process.   
There are however some risks and limitations. The study design includes children who have a 
healthy weight and it is therefore possible that the BMI changes may be diluted.  As the 
comparison group also receives information on similar topics, it is possible that behaviour 
change may occur in both groups. Due to the use of self-reported data for some measures, 
there is the potential for parents to intentionally or unintentionally misreport, however, this is 
an issue that is common to all free-living studies assessing behavioural measures such as 
dietary intake.  There is limited opportunity to establish rapport with participants (compared 
to face-to-face or telephone-based interventions).  Initial rapport will be established during 
the initial face-to-face data collection appointment.  A community will also be established 
online through the closed Facebook group to facilitate communication and building rapport 
with and between participants. 
This study will make an important contribution to the literature on internet interventions for 
the prevention and/or treatment of childhood obesity where parents are the agent of change.   
Evidence indicates that carefully targeted internet childhood obesity treatment and prevention 
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programs have promising potential and the internet is a mode of delivery which has been 
shown to offer specific appeal to the target group [22,23].   A large proportion of Australian 
households are connected to the internet (83% in 2012-2013), including those in regional, 
rural and remote areas [52], potentially enabling widespread access to programs regardless of 
geographic location. The intervention also has the potential for broad reach as it negates 
many barriers associated with traditional delivery methods [15-18].    
If found to be efficacious, the Time2bHealthy study has potential for translation into primary 
health care services, in particular for parents in rural and remote areas, where access to 
obesity prevention and management services can be limited and overweight and obesity 
prevalence is higher [2].  
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Table 1: Components of the Time2bHealthy Online Program 
Module 
 
Module Content Guidelines informing 
content 
Module 1 – Introduction General overview including goal-setting, Information on support from dietitian, 




Module 2 – Healthy Meals Introduction to healthy eating, How much food?, Serving sizes, Decreasing 
sugar consumption, How to read labels, Decreasing saturated fat consumption, 
Increasing fruit and vegetable consumption, Recipe modification, Getting the 




Module 3 – Healthy Snacks 
and Drinks 
Why healthy snacks and drinks?, Which snacks and drinks?, What snacks and 
drinks are consumed in your house?, Healthy snacks and drinks, Choosing 




Module 4 – Physical 
Activity 
What is physical activity?, Why do physical activity?, What physical activity is 
happening now?, How to increase physical activity, Space, Equipment, Creative 
outside activities, When to increase physical activity, Goal review, Goal-setting. 
 
Australia’s Physical Activity 
and Sedentary Behaviour 
Guidelines for Children (0-5 
years) [25] 
Module 5 – Screen-time What is small screen recreation and how much?, why 1 hour?, How much small 
screen recreation is happening now?, Too much small screen recreation?, If not 
small screen recreation then what?, Let their imagination run wild, Active small 
screen recreation, When can you decrease small screen recreation? Goal review, 
Goal-setting. 
 
Australia’s Physical Activity 
and Sedentary Behaviour 
Guidelines for Children (0-5 
years) [25] 
Module 6 – Sleep About sleep, What are my child’s sleeping patterns now? How long should my 
children be sleeping for? What can I do?, Persistence with resistance, 
Improving sleep time, Goal review, Goal-setting 
National Sleep Foundation 






Table 2: Outcome measures collected 
Outcome measure Method Baseline Post-intervention 6-month follow-up 
 
Child 
    
Weight status* Body mass index √ √ √ 
Physical activity  Accelerometer √ √ √ 
Child (reported by parent)     
Dietary Intake Questionnaire [43] and 
24-hour recall completed 
via Easy Diet Diary app 
√ √ √ 
Sleep Accelerometer and 
questionnaire [38] 
√ √ √ 
Screen-time Questionnaire [45,46] √ √ √ 
Demographics Questionnaire √   
 
Parent 
    
Self-efficacy Questionnaire [49] √ √ √ 
Parental role-modelling Modified questionnaire 
[47,48] 
√ √ √ 
Child feeding Modified questionnaire 
[44] 
√ √ √ 




Figure 1: Time2bHealthy Study Design 
   
  
Intervention group participate in 11-week 
Time2bHealthy interactive online program 
Measurements repeated at 
completion of intervention 
Measurements repeated 6 
months from baseline 
Parent-child dyads recruited in 6 cohorts 
(January 2016-June 2017) 
Baseline measurements collected  
Randomisation 
Control group receive 11 weekly emails with 
links to Raising Children Network website 
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(knowledge of healthy eating, 
physical activity, screen-time and 
sleep, outcome expectations, 
attitudes, perceived benefits and 
barriers, self-efficacy)
Behavioural 
(skill development, applicaion and 
practice of the skill through SMART 
goal setting and action planning, 
self-monitoring of progress)
Environmental 
(exposure to videos of successful 
implementation of skills/behaviours, 
communication, feedback and 





Figure 3: Backwards Intervention Mapping Process Used in the Development of the Physical Activity Module 















Improve self-efficacy through 













Engaging module content 
Videos to demonstrate 
games and activities 
Video narratives from 
parents 
Set goals to practice 
behaviour 
 





Goal setting, action planning 
and addressing barriers, 
behaviour rehearsal 
 
Activities (eg planner, 
equipment, outside 
activities) create cognitive 
dissonance. Goal setting 
process -  motivation to 
change.  SMART goals -  
challenging (yet realistic).  
Communication with other 
parents - Facebook closed 
group or discussion board 
through the website.  
Competitions (eg active 
game of the week) 
 
Plan for one quarter of active play 
comprising of structured activities 
Plan for three quarters of active play 
comprising unstructured activities 
Increase amount of time spent 
outdoors 
Increase incidental activity 
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